Abstract. This research details the flora of Meymeh, a region situated in the province of Isfahan in the central plateau of Iran and entirely within the Irano-Turanian phytogeographical region. In total, 164 species of flora belonging to 32 families and 108 genera were surveyed and identified in several field trips during the study period from 2013 to 2014. Based on the number of species, Asteraceae (30 species, 18.3%), Poaceae (20 species, 12.2%), and Papilionaceae (19 species, 11.6%) were the most important families. The largest genera were Astragalus (15 species), Cousinia (6 species), Acanthophyllum, and Centaurea (each with 5 species). In this study, the life-form spectra were classified on the basis of Raunkiaer's system. Then, the 2 test and correlation analysis were used to compare the biological spectrum with Raunkiaer's normal spectrum and with those in other floristic studies conducted in the Irano-Turanian growth zone. The results showed that the life-form spectrum in the present study was characteristic of a cool steppe climate region and dominated by hemicryptophytes (50% of the recorded species), followed by chamaephytes and therophytes. Findings also indicated that the effects of climate, altitude, and human activities such as overgrazing caused a reduction in phanerophytes from around 46 to 4%, increases in chamaephytes from about 9 to 26% and hemicryptophytes from 26 to 50% in comparison with Raunkiaer's normal spectrum. It can be concluded that hemicryptophytes and phanerophytes usually comprise the highest and lowest percentages of life forms in studies conducted in the Irano-Turanian growth zone.
Introduction
Sustainable development requires the acquisition of basic information on terrestrial ecosystems. A major section of an ecosystem is vegetation where plant communities and species spread based on environmental factors (Nimais, 1985) . Humans and most other animals directly and indirectly depend almost totally upon plants. Mismanagement and overexploitation have resulted in critical conditions and the degradation of vegetation. Therefore, understanding the distribution of plant species (floristic studies) is essential to the management and conservation of these ecosystems. In addition, flora studies of each region, including the list of species, the life-form spectrum, geographical life-form classes are significantly different from Raunkiaer's normal spectrum? (iii) Are the identified floristic spectra the same as those in other studies conducted in the IranoTuranian growth zone?
Materials and methods

Study area
This study was conducted in the Meymeh region, located north of Isfahan in the central plateau of Iran (Fig. 1) . The study area occupying approximately 83.4 km 2 is located between latitudes 33° 20' to 33° 41' N and longitudes 51° 6' to 51° 33' E and the elevation ranges between 2004 and 3157 m and the average slope is 18%. The annual precipitation of the study area influenced mainly by the Mediterranean atmospheric system is about 177 mm with a mean annual temperature of about 12 °C. Most rainfall (73%) was concentrated between November and May. The climate of the study area was, following Emberger method, cold-arid and following Köppen-Geiger climate classification system was cold steppe (cold semi-arid) climate with average annual temperature below 18°C 'Bsk'. 
Data collection and statistical analysis
The flora was surveyed and identified in different seasons on several field trips taken during the period 2014 to 2015. The specimens collected were prepared according to standard herbarium techniques and recognized according to the Flora Iranica (Rechinger, 1963 (Rechinger, -2010 , Flora of Turkey (Davis, 1965 (Davis, -1988 , Flora of Iran (Mobayen, 1975 (Mobayen, -1996 , Astragalus communities of Iran (Ramak Masomi, 1986 -2000 Colored Flora of Iran (Ghahraman, 1975 (Ghahraman, -2005 , Flora of Iran (Assadi et al., 1988 (Assadi et al., -2011 , and the number of the available papers (Abbasi et al., 2012; Khajeddin et al., 2012) . The number of genera in each family and the number of species in each genus were determined using "The Plant Book" (Mabberley, 2008) . All species were classified into annuals and perennials according to life spans and into herbs, shrubs, and trees according to their growth habits. The life forms of the identified species were assigned on the basis of definitions by Raunkiaer (1934) . The geographical distribution and endemism of plant species were also determined according to mentioned Flora and "Biodiversity of Plant Species in Iran" (Ghahreman and Attar, 1998) . The proportion of species in each life-form class (biological spectrum) was compared with Raunkiaer's normal spectrum using a 2 test (Moradi et al., 2010) . Then, a pairwise comparison was made of the floristic biological spectra of the study and those in other floristic studies conducted in the Irano-Turanian growth zone in the vicinity of the area by using 2 tests and correlation analyses. The conservation status of the various species was evaluated using a series of criteria such as life span, geographical distribution, life form, population size, and the reproduction of plants in their natural habitats as well as the exploitation of the plant by humans, livestock, and wildlife. Finally, the threatened species in the area were classified on the basis of the method described by Jalili and Jamzad (1999) .
Results
Floristic composition
In total, 164 species out of 108 genera and 32 families were collected and identified (Table 1) . In this plant collection, the families Asteraceae, Poaceae, and Papilionaceae were treated as the largest plant families respectively by allocating 18.3% (30 species), 12.2% (20 species), and 11.6% (19 species) of all the available species in the region (Fig. 2) . The genera with the highest species richness were Astragalus (with 15 species), Cousinia (with 6 species), Acanthophyllum and Centaurea (each with 5 species). Annuals and perennials accounted for 17% (28 species) and 83% (136 species) of total number of plant species, respectively. The evaluation of growth habits showed that 124 species (83%) made up a high proportion of the herb form, 20.7% (34 species) belonged to the shrub group, and 3.7% (6 species) belonged to tree species. (Rechinger, 1963 (Rechinger, -2010 , Vu= Vulnerable, LR= Lower risk (Jalili and Jamzad, 1999) 
Figure 2. The large ten families in terms of the number of genera and species in the area
Biological spectrum
Hemicryptophytes were the dominant life forms accounting for 50% (82 species) of all species in the area, followed by chamaephytes (25.6%), therophytes (14.6%), cryptophytes (6.1%), and phanerophytes (3.7%). The comparison of the floristic lifeform spectrum and Raunkiaer's normal spectrum pointed out a statistically significant difference between them (p<0.05). The observed proportions were higher than expected for the chamaephytes, hemicryptophytes, and therophytes, and they were lower for the phanerophytes. Phanerophytes, followed by chamaephytes and hemicryptophytes, had the highest individual values determined from the 2 test (Table 2 ). The comparison of the life form spectrum of the case study with different studies in the Irano-Turanian growth zone is presented in Table 3 . There were some differences and likenesses between the studies. The results of the 2 test and correlation analysis demonstrated a significant correlation between the life-form spectrum in the area and those of other studies conducted in the vicinity of the area, particularly the Karkas hunting prohibited region ( 
Chorological affinities
About 74.4% of total plant species in the area belonged to the Irano-Turanian chorotype, whereas Irano Turanian-Euro Siberian, Irano Turanian-Mediterranean, and Irano Turanian-Euro Siberian-Mediterranean plant species contained 13.4%, 5.5%, and 2.4%, respectively, of all plant species. Less than 4.3% of the total plant species belonged to other chorotypes (Table 4 ). The number of endemic species was 37, and the endemism rate was 22.6%. 
IUCN categories
The threatened species of the Meymeh region were evaluated on the basis of the criteria given by Jalili and Jamzad (1999) for assessing threat levels. Accordingly, 36 species (22%) were situated in the different stages of the method. Ten and 26 species were ranked as vulnerable and lower risk, respectively. The herbaceous perennial species accounted for 72% (26 species) of the total threatened species, and 47.2% (17 species) of them belonged to Irano-Turanian endemic species. Moreover, the families Asteraceae, Papilionaceae, and Poaceae were treated as the most important families as 16.7% (6 species) of their total species were allocated to the categories of threatened species (Fig. 3 ). 
Discussion
The presence of 164 plant species belonging to 108 genera and 32 families indicates a considerable level of plant diversity in the study area. These species have formed diverse communities tailored to their ecological needs and the management imposed by humans over the past years. It seems that high plant diversity in the area is due to edaphic, topographic, and physiographic conditions. Of course, the climatic factor is also effective in this regard, but variations in climatic conditions of the area are less than the other factors (Khajeddin et al., 2012) .
Asteraceae, Poaceae, and Papilionaceae were among the richest families in the area which is due to the high compatibility of these families with the arid and semiarid climate conditions. They are common compared to other plant families in the IranoTuranian growth zone (Aghaei et species of flora in the Meymeh region. This is probably due to the higher habitat diversity along the Karkas Mountains. In this study, the main fraction of species composition was Artemisia aucheri/Artemisia sieberi gradient. Distribution of these two species was contrasting, as Artemisia sieberi was the most dominant species at low altitude and that was gradually replaced by Artemisia aucheri at higher altitude. This finding is in agreement with the results of study conducted by Mousaei Sanjerehei et al., (2013), in which it was shown that distribution of these two species is associated to the complex environmental variations along the altitudinal gradient.
According to Raunkiaer's system, the life-form composition in the Meymeh region was dominated by hemicryptophytes followed by chamaephytes and therophytes in succession. The low percentages of cryptophytes and phanerophytes show that they are not adapted to climatic conditions in the region. A comparison of the life-form spectra of the area with those in the Karkas hunting-prohibited region (Khajeddin et al., 2012) and pastural region of Yahya Abad (Abbasi et al., 2012) showed the same results. In all the studies conducted in the Irano-Turanian growth zone, hemicryptophytes and phanerophytes usually comprise the highest and lowest percentages of life forms, respectively (Table 3) . Hemicryptophytes are a large and complex life-form group with the resting bud at or near the soil surface. The frequency of the life form in the flora of the area is characteristic of the cool steppe region (Cain, 1950) and also indicates the dominance of cold and mountainous climates (Arcihold, 1995) . Furthermore, the high percentage of chamaephytes characterized the colder climate and high altitude (Braun-Blanquet, 1932). Chamaephytes are often protected in the unfavorable season by fallen leaves or by the dense growth of the plant itself. In this life form, the species that provide the greatest protection of the buds are undoubtedly the very compact cushion plants such as Astragalus spp, Acanthophyllum spp, and Acantholimonsp spp in certain dry steppes (Cain, 1950) . This type of plants was fairly common in the area, comprising about 15% (24 species) of all the available species. The remarkably high percentages of hemicryptophytes and chamaephytes (76% for both) were also emphasized. Hemicryptophytes are always abundant in areas where chamaephytes are abundant, but they show no consistent trend (Cain, 1950) .
Next in abundance were the therophytes, which indicate the existence of a heavy biotic pressure due to overgrazing and human interference. Low rainfall levels, high temperatures, consecutive droughts, a short growing season, and various factors of destruction such as overgrazing and agriculture were the most important factors for the increase of therophytes; this result was consistent with the results of studies conducted by Raunkiaer (1934) and Cain (1950) , in which it was shown that the increase of therophytes reflects an effective strategy for avoiding water loss. Although therophytes occur abundantly in desert areas (Archibold, 1995) , more or less, the high occurrence of the life form indicates there are some anthropogenic and overgrazing effects in the study areas (Grime, 2001; Ravanbakhsh et al., 2014) .
Results of the 2 test showed that Raunkiaer's normal spectrum was significantly different from the amount of phanerophytes, hemicryptophytes, and chamaephytes, while the differences between the amounts of cryptophytes and therophytes are not significant. The phanerophytes showed a maximum divergence from the normal spectrum. There was less of them than that of Raunkiaer's normal spectrum, which may be related to dryness of the region. This change seems much more significant http://www.aloki.hu • (Cain, 1950) . The total number of chamaephytes was higher than that of Raunkiaer's normal spectrum. This finding can be related to the cold and mountainous conditions of the region and is in agreement with the results reported by Cain (1950) that demonstrated the positive correlation of this class' percentage with increasingly high altitudes, especially in areas with such widely diverse vegetation types as certain steppes. The hemicryptophytes reached a maximum in the area, where they were at about double the normal spectrum. This finding shows that they are adapted to the cold steppe climate of the area. Many species belonging to the Irano-Turanian phytogeographic region were found in this study, indicating that the study area belongs to this growth zone. In the flora of adjoining areas and even neighboring countries such as Turkey (Vural, 2005) , Pakistan and Afghanistan (Rechinger, 1963 (Rechinger, -2010 , Irano-Turanian elements compose a large proportion of the total species (Akhani, 2006) , which represents the homogeneity of this growth zone (Abbasi et al., 2012) .
The results of the assessment of threatened species showed that most belonged to herbaceous perennial species, which is consistent with the results reported in Jalili and Jamzad (1999) that demonstrated that herbaceous perennial species accounted for 71% of the total threatened species in Iran. Also, the same results were also obtained in Karkas hunting prohibited region (Khajeddin et al., 2012) . Various factors caused the increase in numbers of vulnerable species in the area. Overgrazing was a major cause which led to the destruction of Astragalus schistosus, Poterium sanguisorba, Ferula ovina and Bromus tomentellus habitats. In contrast, finite population and low natural reproduction were determined to be the factors most effective on the vulnerability of Astragalus scleroclodus and Salvia eremophila. Cousinia piptocephala and Zataria multiflora the endemic species of the Irano-Turanian growth zone that established in individual habitats in terms of edaphic and biological characteristics. The most important factor that caused the deterioration of these species was human activity, such as overexploitation of the plant and land use change.
Conclusion
This study supports the general hypotheses; tests demonstrated that plant communities in areas that have a cold steppe climate with dry summers and relatively wet winters in the central plateau of Iran would have a high proportion of hemicryptophyte species belonging to the Irano-Turanian growth zone.
Besides the variations in species composition, the composition of life forms reflects the response of vegetation to variations in certain environmental factors. In this study, the dominance of hemicryptophytes, chamaephytes, and therophytes over other life forms seems to be a response to the cold steppe climate, high altitude, and human activities. Regardless of the type of ecosystem, it was noted that overgrazing in some parts of the area, especially in the lowlands, had led to the occupation of the area by invasive therophytes, indicating hyper-degradation. Therefore, overgrazing is viewed as a major cause of the deterioration of vegetation in the area. The best solution for sustainable management of the area would be to comply with the proper principles of range management aimed at reducing the intensity of grazing and prolonging exclosure.
